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(54) COLOUR PHOTOGRAPHIC MATERIALS 

(71) We, Konishiroku Photo Industry Co T-m „ t„~ ™ „ „ 
pome of 1—10 3-Chome, Niho«bashi-Muro-Ma Jhi Chuo-ku' Tokvfl™ C< T 
declare the invention for which we oravX « r«V» T £ y °' Japan ' thereby 
method by which it is tc 7te performed to it ^ ?** ^ gra - n J ed t0 us > and 
5 following statement:- P^ 01 ™^' to be panicularly described in and by the 

The present invention relates to a color photoeraoh hpjri™ o i • 
S^ Be ° f ind ° anilinC ^ ^Sfp&Ie^ SiSC 

io 

dye. In this case, subtract^ cS^phSLS XT SwH ^'^S^ i?dophenol 
color image, and cyan, magenta and VeHoTdve ■ *l f SSS ft f °I "P™**** of the 
15 in general. Ordinarily, the cvan dve hftSLS? ^ ■ y * e Color dev elopment, 

theWnta dye from a pySoS y^Sler Tnd StSb C "* fcr 
amide type coupler. These couriers 3? J ?f . y W dye from an ac ylacet- 
in«>rpoXinto^ ° r h ™ *« 

20 color^e^ formed according to such a 

chiefly to ultraviolet rays o SSht tS -i^ sansfactM y %ht-fastness, 
wiTh ultraviolet rays or ^isfble £t In 'oSr ^ ^ re,a ? ve J eas e when irradiated 
heretofore been studied mS Jo^ f^t J^TV u'l have 
by incorporating an ul^Zr^b^mTS ^ * ^fif ^ ° f C " Ior ima S es 

25 color photographic material, mereby d£rZL ^e JLf Jf fiV^r* ^ haUde 
the resulting color image is subiected • T H ,traviokt rays to which 

fastness to I color imaf by Srffn " "t? ?• lmparT sa ^ a «ory light 

of said agent is req ui£ ^tSL ~l£?m£?tKv agCnt ' a JfT ~ 

coloration effected by the ultraviolet Z, Sv y ^comes sta,ned due to *e 

30 an ultraviolet ray-aSoxSng St nofat „1f1 ,tsdt FuTther > ^ 1156 * 

of a color image due to visible Ueht and r£= ^ ' preventlon °f the fading 

color image by L of ,^5^^^"' " ^ ° f 

35 halide" color photographic maK £ tiTe resuh' I TZ* ° f ( h S h ^shivc silver 
' fastness of a developed color image present in color nhn,™ th , at 1,16 

by making present, together with a STL tha^ft S T h * im P™ed 
derivative of the general formulT * developed color ,mage, a bisphenol 
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wherein each of R„ R-, R. and R, independently represents a straight chain or branched 
chain aliphatic hydrocarbon radical having 1 to IS carbon atoms, the total sum ol 
carbon atoms of said R„ R-, R; and R_, being less than 32; and X is — S— , — O— , 
— SQ 2 — or 




where n is 0 or an integer cf 1 to 3; and R 5 represents a hydrogen atom or a lower 
alkyl group (namely an alkyl group having 1 — 4 carbon atoms). 

The above-mentioned fading-reducing agent employed in the present invention 
is used for the improvement in light fastness of cyan, magenta and yellow color images 

10 formed by color development. Cvan, magenta and yellow couplers to be used f or jne 10 
formation of these color images arc not limited, and may be any of such types which 
are alkali-soluble and alkali solutions thereof are incorporated into silver hahde photo- 
graphic emulsions, and which are soluble in a high boiling organic solvent to give a 
solution which can be dispersed in an aqueous gelatine solution or added to silver 

15 halide photographic emulsions. . 15 

The fading-reducing agent emploved in the present invention may be incor- 
porated into any or all of the layers of a light-sensitive silver halide photographic 
material, i.e. photographic emulsion layers in which cyan, magenta and yellow dyes 
will be formed by color development. Further, when applied to a transfer diffusion 

20 method, the fading-reducing agent may be incorporated not only into such photo- 20 
graphic emulsion layers as mentioned above but also into receptive layers. That is, it 
is sufficient that the fading-preventing agent is present together with any or all of 
dyes forming the color image of a finally obtained photograph, e.g. in a photographic 

25 "^^he fading-reducing agent used in the present invention is hardly water-soluble, 25 
but is soluble in a low boiling organic solvent such as methyl acetate, ethyl acetate, 
carbon tetrachloride, chloroform, methanol, ethanol, n-butanol, dioxane, acetone, ben- 
zene, dimethylformamide or dimethyl sulfoxide, a high boiling solvent such 
as tricresyl phosphate, di-n-butyl phthalate or ethyl N,N-diphenyl carbamate, or a 

30 mixed solvent comprising said low and high boiling solvents. The resulting solution is 30 
charged into a protective colloid solution, dispersed by means of a colloid mill or a 
homogenizer and then added to, for example, a silver halide photographic emulsion 
containing a coupler. Depending on the type of the coupler, the fading-reducing agent 
and the coupler may be dissolved in an organic solvent and then added to an aqueous 

35 gelatine solution. 35 
Examples of the fading-reducing agent used in the present invention are as shown 
below, but these are, of course, not limitative. Most conveniently the radicals, Rj, R c , 
R 3 , R, have not more than S carbon atoms each. Each of R 15 R 2 , R 3 and R^ independ- 
ently may be, for example, methyl, ethyl, n-butyl, isobutyi, t-butyl, n-amyl, or 2,4,4- 

40 trimethyl-2-pentyl. 40 
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(6) tert-C^-f^-^ CH tert-C^ 



(7) ri-C 5 H n 




tert-Cfy Urt-C 4 H 9 



The amount of the fading-reducing agent to be added varies depending on the 
kind of said agent and the coupler employed and on the kind of layer to which the 
agent is applied, but is usually within the range from 1 to 100% by weight based on 
the weight of the coupler. A silver halide photographic emulsion containing the fadine- 
reducmg agent and a coupler is coated on a support such as baryta paper or film bale in 
to form a photographic emulsion layer. Into this photographic emulsion layer, or a 
lower or upper layer thereof, may be incorporated an ultraviolet ray-absorbing aeent 
Thus the fading-reducing agent of the present invention can be used in combination 
with the ultravio et ray-absorbing agent, whereby the light fastness of the resulting 
15 color image can be enhanced. Examples of the ultraviolet ray-absorbing agent to be 15 
used in the above case are benzophenone, acrylonitrile, thiazolidone, benzotriazole, 
stilbene, oxazole, thiazole and imidazole type compounds, though these are, of course 
not limitative. ' ' 

When, as mentioned above, dyes forming the color image of a color photograph 
20 are present together with a fading-reducing agent represented by the aforesaid general 20 
foimula, the resulting developed color image is markedly improved in fastness to ultra- 
violet rays and visible light, as will be dear from the examples set forth later Further 
all the fading-reducmg agents used in the present invention are substantially colorless^ 
and hence do not stain the resulung color images. 
25 The incorporation of the fading-reducing agent does not bring about anv in- 25 

jurious effect in the color development, and even when it is present together with a 
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dve formed by color development, no change in hue is observed. Moreover, the fading- 
reducing agent has no detrimenial inicraaions with commonly used photographic addi- 
tives. 

The present invention is illustrated below with reference to Examples. 
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Example 1 

2 g. of the exemplified compound (4) was dissolved in a mixed solution of 1 g. of 
tricresyt phosphate and 4 g. of ethyl acetate. The resulting solution was added to 40 
cc. of a 5% aqueous gelatine solution containing saponin and then dispersed by means 
of a homogenizcr. The whole amount of the resulting dispersion was added to 400 cc. 
of a silver chlorobromide emulsion containing 10 g. of sodium 1-hydroxy-N-octadecyl- 
2-naphthamide-4-sulfonate (coupler). Thereafter, the emulsion was coated on a baryta 
paper and then dried to prepare a sample of the present invention. 

For comparison, a control sample was prepaied in the same manner as above, 
except that the compound (4) was not used. 

The sample of the present invention and the control sample were individually 
exposed to white light, subjected to color development, stopping, fixing, bleaching, 
water-washing and drying, and exposed for 5, 10 and 20 hours by means of a Xenon 
fade meter to calculate the percentage (D/DoXlOO) of the density after exposure (D) 
to the density before exposure (Do). The results were as shown in Table 1. 
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Table 1 



Sample 


D/Do x 100 


Control sample 


82 


65 


41 


Sample of the present invention 


94 


88 


76 


Exposure time (hrs.) 


5 


10 


20 



(Do = 1.0) 

As is clear from the results shown in Table 1, the light fastness of the sample of 
the present invention is greatly improved. 
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Example 2 

A mixture comprising 8.0 g. of the cyan coupler 2-(p-tert-amylphenoxy-p- 
25 benzoyl)-amino-4-chloro-5-methylphenol, 3.0 g. of the exemplified compound (2) and 
3.0 g. of the ultraviolet ray-absorbing agent 2-(2'-hydroxy-3%5'-di-tcn-butylphenyl)- 
benzotriazole having the formula: 



25 




30 



35 



was dissolved in a mixed solution of 8 g. of tricresyl phosphate and 20 g. of ethyl 
acetate. The resulting solution was added to 200 cc. of a 5% aqueous gelaunc solu- 
tion containing saponin and then dispersed by means of a homogenizer. Subsequendy, 
the resulting dispersion was added to 400 cc. of a red-sensitive silver iodobronude emul- 
sion, which was then coated on a film base, followed by drying, to prepare a sample 
(I) of the present invention. . 

Further, a control sample, a sample (II), and a sample (III) were prepared in the 
same manner as above, except that the control sample contained neither the exempli- 
fied compound (2) nor' the ultraviolet ray-absorbing agent, sample (II) did not contain 
the exemplified compound (2), and sample (111) did not contain the ultraviolet ray- 
absorbing agent. 
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whiJtthf P v ( I 10 * e control sam P' c were individually exposed to 

S.V J flrf ,1 ' eCtCd ^ " l0 r n dc , vel 0P'nent, stopping, fixing, bleachingwashing and 
h eXP0SCd /0T 10 / 20 3nd 40 hours bv of a Xenon fade meter to 

sssif^sirssAS samplcs in "* samc manncr as in Exa ^ ,e 1 



Table 2 



Sample 


D/Do x 100 


Control sample 


85 


71 


54 


Sample (I) 


100 


98 


95 


Sample (II) 


94 


87 


80 


Sample (III) 


97 


92 


90 


Exposure time (hrs.) 


10 


20 


40 



(Do = 1.0) 



From the results of Table 2, it is evident that the samples (1) and (III) of the 
Er iM ( f ««««« light fastness, which for Sample (1) ?s ftmher en! 
10 SSLSiri?" eXemPMed C ° mPOUnd (2) ^ —binatj wiW the 3!SSt 



Example 3 



Dhen^T^ SST? i k g * 01 ^ e magema C0U P' er H2^dimtthyl.^cMoro. 
P?enyl)-3-^3-[^3^ n tadecylphenoxy)butyTaniid and 4 „ 

15 nl?lf emP H fi ™ com P OUDd _ 0) *»» dissolved in a mixed solution of 5 g of dibntfi 
phAafete and 20 g of ethyl acetate. The resulting solution was added to 200 
cc. or a 5/ 0 aqueous gelatine solution containing saoonin anrf th™ 
vETc of ° f 3 ?°T gen, ' 2er - the IpeS "was added to 

a bar^a pa^ nSKlZ * ' chlorobromide *™K™> whiS was then coated on 

^ -y ° n .. the , otl ; e r hand, 7.g. of the same ultraviolet ray-absorbing agent as in Examnlr 
2 was Assolved in a solution of 10 g. of tricresyl phosphate in 20 | of ethyl a3e 
The resulting solution was added to 300 cc. of a 10% aqueous gelatine solu ioTcon' 
tam,ng saponin and then dispersed by means of a homogenizer The th U ^ obtained 

25 fXnr'Tf T T tCd ?" ^ Si,ver ^l^obromide 8 emulsion layS V£?t the 

Furmer samples (II) and (III) and a control sample were prepared in the same 
manner as above except that sample (II) did not contain the ultraviolerray.abLb^ 
agent Sample (III) did not contain the exemplified compound (1), andtheS 

co^UT) neithCr ** UltraVi °' et r3y abS ° fbing agent ™ Sf ex^mSed 1 
The thus prepared samplcs (I) to (III) and the control sample were individually 
subjected to the same photographic treatments as in Example 1, and then eZsedfor 
« h Z t 2 °x h °- UrS u Y mCanS ° f 3 Xenon fade me,er 10 *e de^iry^ariation 

Tabt 3 P m SamC mannCr 33 in Example L The resuIts JsZ h 
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Table 3 



Sample 


D/Do x 100 


Control sample 


70 


53 


38 


Sample (I) 


100 


100 


96 


Sample (11) 


98 


96 


87 


Sample (III) 


83 


66 


50 


Exposure time (hrs.) 


5 


10 


20 



From the results of Table 3, it is clear that the samples (I) and (II) of the 
present invention have excellent light fastness. 
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WHAT WE CLAIM IS:— . 
1. A colour photograph which contains, as an agent for reducing the fading of 
colour, a compound of the general formula, 

OH 




wherein each of R„ R., R 3 , and R 4 independently represents a straight or branched 
chain aliphatic hydrocarbon radical having 1 to 18 carbon atoms, the total sum of the 
carbon atoms in the radicals R„ R 2 , R 3 and R 4 being less than 32; and —X— repre- 
sents s , O — i — SCX — , a single bond connecting the two benzene rings shown, 

or a radical of formula 




n being 1, 2 or 3, and R 5 representing a hydrogen atom or an alkyl radical having 1—4 
carbon atoms. . . . . 

2. A colour photograph according to claim 1, which also contains an ultraviolet 

ray-absorbing agent. 

3. A colour photograph according to claim 1 or 2 in the form of a negative. 

4. A colour photograph according to any one of claims 1 — 3, in which the agent 
for reducing the fading of colour is of the formula given in claim 1 wherein each of 
Ri, 1*2, Ra 5 and R, independently represents a straight or branched chain aliphatic 
hydrocarbon radical having 1 to 8 carbon atoms. 

5. A colour photograph according to any preceding claim wherein R„ R 2 , R3 and 
R 4 represents straight or branched chain alkyl radicals. 

6. A colour photograph according to claim 5 wherein each of R„ R 2 > R 3 and R 4 
independently represents a methyl, ethyl, n-butyl, iso-buryl, t-butyl, n-amyl or 2,4,4- 
trimethyl-2-pentyl radical. . _ . , 

7. A colour photograph according to any preceding claim wherein R, is the same 
as R- and/or wherein R 3 is the same as R 4 . 

8 A colour photograph according to any preceding claim wherein — X — repre- 
sents — CH 2 — , — CH.CH,— or — CH— . 

CH 3 

9. A colour photograph according to claim 1 wherein the agent for reducing the 
fading of colour is one' or more of compounds (1) to (7) specifically hereinbefore set 
out. 
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^£ S 1^S t0 claim 10 whercin *• coIour «k is * 

of ^^^a^^^^^ « - « 

10 film citing ""a 55B?1^JSK C ° I ° Ur emU - ,5i ° n 0r Photographic 

having two 2WwBS5 phenol nS ,?* "I "T < C ° mp °" ldS 10 

substantially as herein described together through their 6-positions, 

to anyoi of l° 0 -?2 Sfita* * IF "* f ^ ^ emu,sion ac ^ing 

15 in anyone of thT^Lnpte fi ' m aCC ° rdlDg t0 claim ,3 > ^stantially is described 



J. A. KEMP & CO. 
Chartered Patent Agents, 
14 South Square, 
Gray's Inn, London W.C.I. 



J^Vt^^'^sSS^^^ P«« Leaden Spa, 19 72. 



